Abstract: Pyroles, indole, imidazole, and a pyrazole were treated with 3,4-dibromobenzenesulfonyl chloride to form 3,4-dibromobenzenesulfonamides. The l-(3,4-dibromophenylsulfonyl)pyrrole and I -(3,4-dibromophenylsullonyl)indole were stable to CUCN iu DMF to produce l{3,4-dioyanophenylsulfonyl)pynole and l-(3.4-dicyanophenylsulfbnyl)indole, which upon treatment rvith ammonia in 2-N,,V-dimethylaminoethanol gave the protected phthalocyanine-2,9,16,23-tetrasulfonamides. Base cleavage of these sulfonamides yielded the free acids. A mixed conclensation of 4,5-diheptylphthalonitrile and 1-(3,4-dicyanophenylsulfonyl)pynole gave 9,10,16.17,23,24-hexakis(1-heptyl)-2-(lpyrrolylsulfonyl)phthalocyanine. Cleavage of the latter yielded the lithium salt of the monosulfonic acid.
2). Although phthalocyanine -2,9,1 6,23 -tetr asulfonic acid is commercially available as a mixtufe of isomers, it has been shown that phthalocyanine-2-sulfonic acid ard plrthalocyanine-2,9-disulfonic acid are more effective for direct cell kill (3) (4) (5) (6) (7) (8) (9) .
Unfortunately, only small samples obtained by high-performance liquid chrornatography (HPLC) of these unsynmetrical phthalocyanine sulfonic acids (6*8) were available fbr PDT shrdies (9, 10) . Some recent attempts at preparing mono sulfonated Pcs by the oxidation of sulfides (ll) or trisulfonated Pcs (12, 13) via subphthalocyanines (14, 15) gar.e Pcs in low yield.
One roadblock in the development of a rich variety of readily available sulfonated Pcs is the paucity of suitable blocking groups or plecursors of sulfonic acids. Sulfona- mides are common compounds made from sulfonyl chlorides and amines, and sulfonamides are widely r"rsed as blocking groups of amines. Cleavage (16) of sulfonamides to recover the free amines is not a trivial operation, but a large number of sophisticated procedures (17) have been used to accomplish this task, often requiring harsh conditions such as the use of concentrated acid and high temperatures (18) , or reducing agents (19) . In most of these procedures little attention is paid to the sulfonic acid residue remaining after the cleavage, and indeed, the sulfonic acid group is often transformed in the process (17) (18) (19) . The recent description of a neopentyl ester group as a blocking group (20) 
Results and discussion
Chlorosulfonation of l,2-dibromobenzene (1) readily gave 3,4-dibromobenzenesulfonyl chloride (2) (25) . Solov'eva et al. (25) (8) with base in CHCI3 likewise gave l-(3,4-dibromophenylsulfonyl)imidazole (13) and I -(3,4-dibromophenylsulfonyl)indole (14) in 34 and 50% yields, respectively (Scheme l). The low yield of 11 As expected Pc 19 proved to be resistant to solvolysis, but Pc sulfonamides 20 and 21 were readily converted to phthalocyanine-2,9,1 6,23tetrasulfonic acid (24) 3,4-Dibromobenzenesulfonyl chloride (2) To a flask containing l,2-dibromobenzene (1) (20 
To a solution of 3,4-dibromobenzenesulfonyl chloride (2) (1.0 g,3.2 mmol) in dry CHCII (10 mL) rvere added diphenylamine (3) (0.7 g, 3.0 mmol) and pyridine (0.5 mL). 
1-(3,4-Dibromophenylsulphonyl)-3,5-dimethylpyrazole (r2)
The crude product, obtained as described for 10 t-(3,4-Dibromophenylsulfonyl)imidazole (13) To a solution of (3) (1.0 g, 3.2 mmol) in a mixture of chloroform (5 mL) and methanol (l mL) was added imidazole (7) in chloroform (2 mL) and Na2CO3 (1.0 g). The mixhrre was stirred at room temperahrre for 22 h, filtered, and the fiitrate was washed with HCI (10%, 20 mL) and water untii neutral. After drying over MgSOa Ground NaOH (2.0 g) was mixed with tetrabutylammonium hydrogen sulfate (140 mg) in CHrCl, (30 mL). The reaction flask was cooled by a salt-ice bath to 0-4"C after which indole (8) 3,4-Dibromobenzenesulfonic acid (15) Compound 13 (50 mg, 0.14 mmol) was dissolved in methanol (5 mL) and NaOMe (40 mg, 0.74 mmol) was added.
The reaction solution was stirred at room temperature for 20 h. The solvent was evaporated. The residue was dissolved in water (50 mL) and washed with ether (10 mL) followed by neutralization with aqueous HCl (36%). The solvent was evaporated, the residue recrystallized from water, and the product was further purified by ion-exchange resin (Dowex 50X8-400). Recrystallization from E1OH (80%) afforded pale, yellow needles ot 15 ( 3,4-Dicyano-trf,lV-diphenylbenzenesulfonamide (16) To a solution of 9 (1.80 g, 3 l-(3,4-Dicyanophenylsulfonyl)pyrrole (17) In a manner identical to that of 16 l-(3,4-Dicyanophenylsulfonyl)indole (18) As for 16 9,L0,16,11,23,24-Hexakis-(1 -heptyl)-2-(lpyrrolylsulfonyl)phthalocyanine (26) Excess 4,S-diheptylphthalonitrile (25) (29) , prepared by our previously described method (32) , (200 mg, 0.69 mmol) and 17 (20 mg. 0.078 mmol) were dissolved in DMAE (3 mL). As ammonia gas was brlbbled through, the reaction mixture was heated to I 00-1 lO'C (sand bath). After I h, the solution was raised to reflux temperatures and reflr-xed for 20 h. The reaction mixture was cooled to room temperature, ice (5 g) was added to the resulting sticky solution, and the precipitates were separated by centrifugation followed by sequential washing with water (10 x 2 rnl-) and methanol (10 (1-pyrrolylsulfonyl)-phthalocyanine zinc(II) (27) Metal-free Pc 26 (10 mg. 0.008 mrnol) was dissolved in a mixture of toluene (3 mL) and DMF (3 mL) to which anhydrous Zn(OAc), was added. The reaction solution was refluxed for 24 h, the solvent evaporated, and the residue washed with water (10 rnl-x 2) and methanol (10 mL x 2). After drying under vacurun, the crude product was purified by column chromatography using 5% THF{H2C12 as eluent to give 27 as.a dark blue powder (9 mg, 86%), mp >310"C' IR (KBr cm-'): 1339, 1166 (s, SO2N); UV-vis (THF) (\,-):
